Molecular and morphological evidence has shown that the African slender-snouted, or sharp-nosed, crocodile Mecistops cataphractus (Cuvier, 1824) is comprised of two superficially cryptic species: one endemic to West Africa and the other endemic to Central Africa. Our ability to characterize the two species is compromised by the complicated taxonomic history of the lineage and overlapping ranges of variation in distinguishing morphological features. The name M. cataphractus was evidently originally based on West African material, but the holotype is now lost. Although types exist for other names based on the West African form, the name M. cataphractus is sufficiently entrenched in the literature, and other names sufficiently obscure, to justify retypification. Here, we designate a neotype for M. cataphractus and restrict it to West Africa. We resurrect M. leptorhynchus as a valid species from Central Africa and identify exemplary referred specimens that, collectively, overcome the obscurity and diagnostic limits of the extant holotype. We additionally indicate suitable neotype material in the event the holotype is lost, destroyed, or otherwise needing replacement, and we rectify the previously erroneous type locality designation. We provide a revised diagnosis for crown Mecistops, and revise and update previous descriptions of the two living species, including providing both more complete descriptions and discussion of diagnostic characters. Finally, we provide considerable discussion of the current state of knowledge of these species' ecology, natural history, and distribution. 152 · Zootaxa 4504 (2) © 2018 Magnolia Press révisé pour le genre Mecistops en référence aux espèces existantes, et mettons à jour les descriptions des deux espèces vivantes, y compris en fournissant des descriptions plus complètes et une discussion des caractères de diagnostiques. Enfin, nous discutons de l'état actuel des connaissances sur l'écologie, l'histoire naturelle, et la répartition de ces deux espèc-es.
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Introduction
The slender-snouted crocodiles, Mecistops Gray, 1844, are distributed throughout Africa west of the Rift Valley, ranging from Lakes Tanganyika and Mweru in the east and southeast to the Gambia River in the west ( Fig. 1 ; Fuchs et al. 1974a; Waitkuwait 1989; Shirley et al. 2009; Shirley 2010) . They reach 3-4 m in total length and, as their name suggests, have a relatively long and slender snout compared with most other living crocodylids. The genus was formerly synonymized with Crocodylus Laurenti, 1768; but phylogenetic analyses consistently separate Mecistops from Crocodylus, often supporting a closer relationship between Mecistops and African dwarf crocodiles of the genus Osteolaemus Cope, 1861 (Densmore & Owen 1989; Brochu 2000 Brochu , 2007 Schmitz et al. 2003; McAliley et al. 2006; Li et al. 2007; Meganathan et al. 2010; Meredith et al. 2011; Oaks 2011; Brochu & Storrs 2012; Conrad et al. 2013; Shirley et al. 2014) .
Throughout the 20 th century, a single extant species of Mecistops was recognized-Mecistops cataphractus (Cuvier, 1824) . Based on molecular and morphological data, Shirley et al. (2014) found unequivocal support for two divergent Mecistops lineages: one endemic to West Africa and one endemic to Central Africa (Fig. 1) . The ranges for these species roughly correspond with the Upper Guinean and Congolian biogeographic zones (sensu Linder et al. 2012) separated by the Cameroon Volcanic Line (CVL). Until recently, two other extant crocodylid species were recognized in Africa: the Nile crocodile, Crocodylus niloticus Laurenti, 1768, and the dwarf crocodile, Osteolaemus tetraspis Cope, 1861. Both are now recognized as cryptic species complexes: C. niloticus comprises at least two species (Schmitz et al. 2003; Hekkala et al. 2011; Meredith et al. 2011; Oaks 2011; Shirley et al. 2014 Shirley et al. , 2015 , and O. tetraspis at least three (Ray et al. 2001; Brochu 2007; Eaton et al. 2009; Franke et al. 2013; Shirley et al. 2014 Shirley et al. , 2015 Smolensky et al. 2015) .
That very few Neogene crocodylids can be referred to extant lineages (Brochu 2007 (Brochu , 2017 Brochu et al. 2010; Brochu & Storrs 2012; Conrad et al. 2013) suggests that living species represent comparatively recent radiations driven by environmental change rather than tectonic events. Because its range largely overlaps that of Osteolaemus, Mecistops provides another opportunity to test biogeographic scenarios based on these crocodylians and other lineages (Linder et al. 2012; Shirley et al. 2014 Shirley et al. , 2015 . Recognition of these cryptic African crocodylian lineages has profound implications for our understanding of crocodylian diversity and evolution.
Discovery of cryptic lineage diversity within African crocodylids also has significant bearing on conservation efforts. Anthropogenic threat and human populations are not evenly distributed across Africa, where deforestation has reduced the forests of the Upper Guinea biome to a mere fraction of their historic coverage and uncontrolled hunting and fishing for subsistence has resulted in extensive faunal extirpation within remaining forest patches (e.g., empty forest syndrome) and wetlands (Robinson & Bennett 2000; Wilkie et al. 2011) . Though commercial hunting for bushmeat and overfishing are significant threats to wildlife in Central Africa, persisting extensive forest cover and remote wetlands provide refuge for many species, including crocodiles. Conservation policies require accurate assessments of species-level diversity and identification of legitimate taxa for management action. This is of particular relevance to Mecistops, which is largely understudied and underrepresented in conservation programs throughout its range.
Continued research and conservation of these species call for clarified nomenclature, which, in the case of Mecistops, is not a trivial issue. The type species, Crocodilus cataphractus Cuvier, 1824, is based on a now-lost specimen of unknown geographic origin. Additional species and subspecies proposed by Bennett (1835) , Gray (1844) , and Fuchs et al. (1974a) are based on specimens with imprecise or unknown locality data and morphological characters subject to intraspecific variation, largely because all were described from juveniles of unknown provenance and one is a now-lost processed skin unsuited to DNA sampling. We are faced with conflicts at the interface of nomenclatural rules and taxonomic stability that call for resolution before we can move forward with needed efforts to conserve these threatened crocodylians.
Here, we review the nomenclatural history of African slender-snouted crocodiles and provide an updated diagnosis and description of the genus Mecistops. We designate a neotype for the type species, M. cataphractus, Etymology. Gray (1844) did not offer an etymology for Mecistops. However, 'Mecist' is most likely derived from the Greek mekist, meaning longest, and 'ops' is a derivative of the Greek opsis meaning appearance or aspect. Thus, the name Mecistops most likely refers to the elongated appearance of the skull/snout in slender-snouted crocodiles relative to species of the genus Crocodylus.
Diagnosis. Derived crocodylid in which nasals do not form any part of the external narial margin. Frontal short, extending approximately as far anteriorly as the prefrontals. Palatines short, narrow, and forming an acute process anteriorly projecting between the maxillae. Maxillary ramus of ectopterygoid long, forming at least ¾ of the lateral margin of the suborbital fenestra. Lower temporal bar cylindrical. Premaxilla-maxilla suture W-shaped with posterior projections of premaxillae having acute tips. Dentary (mandibular) symphysis extends to 7 th or between the 7 th and 8 th alveoli, but no splenial symphysis. Rostrum deeply concave anterior to orbits in lateral view. Nuchal scutes and dorsal scale rows united.
Additional Descriptive Remarks. The snout of Mecistops, as the common name implies, is slender, elongate, lacking ridges or protuberances, and subcylindrical with a flattened or even slightly concave dorsal surface (in lateral view) along its axis. Many features distinguishing Mecistops from other living crocodylids are found in many crocodylomorphs with long, slender snouts. Some of these, including external exclusion of the nasals from the naris and acute palatine process, were part of the original diagnosis of Mecistops (Gray 1844) . That the nasal bones do not reach the external naris on the rostral surface is nearly universally true for such animals. It pertains to living and extinct gharials, the extinct osteolaemine Euthecodon, pholidosaurids, dyrosaurids, and thalattosuchians (e.g., Benton & Clark 1988; Pol & Gasparini 2009; Wilberg 2015) . Two living species of Crocodylus-the Australian freshwater crocodile (Crocodylus johnstoni Krefft, 1873) and Orinoco crocodile (Crocodylus intermedius Graves, 1819)-are slender-snouted animals in which the nasals are also externally excluded from the naris, though this appears to be an ontogenetically variable feature in C. intermedius, with the nasals externally reaching the naris in small specimens (C.A.B., pers. obs.). We specify "externally excluded" because in Mecistops, C. johnstoni, C. intermedius, Tomistoma schlegelii Müller, 1838, and some extinct forms, the nasals continue anteriorly as a pair of slender processes between the maxillae and premaxillae, frequently emerging within the narial chamber. The nasals reach the naris, but not on the external surface of the rostrum.
However widespread this feature is among stenorostrine crocodylomorphs, its polarity with respect to Mecistops is unclear. Several extinct mesorostrine crocodylids share it, including Brochuchus pigotti (Tchernov & van Couvring, 1978) and Crocodylus checchiai Maccagno, 1948 (though it may vary within this species ; Delfino 2008; Brochu & Storrs 2012) . The nasals reach the naris in the osteolaemine Voay robustus (Grandidier & Vaillant, 1872) , but only as a pair of very thin, easily overlooked processes (Barbour 1918; Mook 1921a; Brochu 2007) . Although the condition in Mecistops is probably a derived state that arose independently in several crocodylid lineages, limited phylogenetic resolution at the root of the Crocodylidae (Brochu & Storrs 2012; Conrad et al. 2013) prevents us from rejecting the possibility that Mecistops retains a plesiomorphic state.
Other states characteristic of Mecistops are also commonly found in stenorostrine crocodylomorphs, including short and acute palatine processes, a cylindrical lower temporal bar, and a relatively long mandibular symphysisthough the symphysis of Mecistops is unique among extant crocodylians in one important respect. In most crocodylids, the dentary symphysis extends to the level of the fifth dentary alveolus, or just behind it. Crocodylians with longer dentary symphyses, such as Tomistoma and Gavialis Gmelin, 1789, also have substantial splenial symphyses. But in Mecistops, the splenials do not meet at the midline. Aoki (1976 Aoki ( , 1982 Aoki ( , 1983 Aoki ( , 1992 recognized Mecistops as distinct from Crocodylus based on several features; including, a ventromedial reflection of the retroarticular process, absence of the "crocodyline process" on the dorsal margin of the foramen chorda tympani, an everted medial fringe of the tuber calcanei, an overlap of the lateral portion of the quadrate with the posterior process of the quadratojugal intruding into the lateral projection of the condyle of the quadrate, and a cylindrical (rather than plate-like) infratemporal arcade. Most of these appear to vary sufficiently in living crocodylian species to render their systematic utility problematic (C.A.B., pers. obs.).
The cylindrical lower temporal bar is in common with Tomistoma and Gavialis as well, leading Aoki (1976 Aoki ( , 1982 Aoki ( , 1983 Aoki ( , 1992 to consider Mecistops to be more closely related to them than to the Crocodylidae. It has been suggested that this feature is associated with longirostrine morphology (Benton & Clark 1988) , although the infratemporal arcades of Crocodylus johnstoni, the extinct tomistomine Toyotamaphimeia, and Euthecodon are plate-like rather than cylindrical.
The "crocodyline process" discussed by Aoki (1976 Aoki ( , 1982 Aoki ( , 1983 Aoki ( , 1992 ) is a thin lamina of the articular projecting anteriorly along the medial surface of the surangular. It passes dorsal to a small foramen, either on the surangular or on the surangular-articular suture, thought to allow passage of the chorda tympani branch of the facial nerve. It is present in all crocodylids, including Mecistops (contra Aoki 1976) . Several morphological features distinguish Mecistops from Crocodylus. In Mecistops, the lateral eustachian foramina are located dorsolateral to the median foramen in mature individuals, an ancestral feature shared with osteolaemines and most other crocodylians (Brochu 2000; McAliley et al. 2006; Brochu & Storrs 2012) . In contrast, the lateral eustachian foramina of Crocodylus are positioned more ventrally, close to the same transverse plane as the median eustachian foramen (Brochu 2000) . The surangular of Mecistops has a spur projecting anteriorly for a distance at least as great as one alveolar diameter, a condition shared with Euthecodon brumpti Joleaud, 1920 but not with Crocodylus (Brochu & Storrs 2012) . The array of blind pits on the medial wall of the caviconchal recess diagnostic of Crocodylus (Brochu 2000) is absent from Mecistops (McAliley et al. 2006) .
In palatal view, the premaxilla-maxilla suture is W-shaped, with each premaxilla bearing a long, slender posterior process parallel to the sagittal plane. The anteriormost portion of the palatines forms an acute projection medially between the posterior reaches of the maxillaries in palatal view, distinct from the more parallel-sided and rounded projections of most Crocodylus. These are both probably consequences of the slender snout in Mecistops; the premaxillary-maxillary suture in Crocodylus is also W-shaped, though with much broader premaxillary laminae, and V-shaped palatine processes occur in other slender snouted crocodylians.
The maxillary ramus of the ectopterygoid projects anteriorly along the lateral margin of the suborbital fenestra to the level of the 9 th maxillary tooth. They usually form more than three quarters of the lateral margin of the fenestra. This is substantially more than the general condition in Crocodylus and most other crocodylians, though ranges of variation between Mecistops and Crocodylus overlap to a modest degree.
The dentary symphysis continues posteriorly to the level of the 7 th or between the 7 th and 8 th dentary alveoli. In contrast, the symphysis does not extend beyond the 6 th alveolus in Crocodylus. The symphyses are comparatively slender in stenorostrine forms like C. intermedius and C. johnstoni, but the symphysis nevertheless extends no further than the 6 th alveolus. Though long compared with other crocodylids, the symphysis of Mecistops can be readily distinguished from those of other stenorostrine crocodylians, such as Gavialis, Tomistoma, and Euthecodon. Most notably, the splenials do not meet at the midline in Mecistops. A splenial symphysis is ancestrally present in Crocodylia and was lost independently in modern alligatoroids and crocodyloids; the symphysis in Tomistoma might be independently derived, and that of Euthecodon certainly is (Brochu 1999) .
Despite these differences, Mecistops shares osteological features with Crocodylus, including unpaired external nares and a premaxillary notch to receive the enlarged fourth mandibular tooth (plesiomorphic at the level of Crocodylia), no contact between the prefrontal and the maxilla, the fifth maxillary tooth as the largest (typical of derived crocodyloids), exclusion of the frontoparietal suture from the supratemporal fenestrae (also typical of derived crocodyloids), and a plesiomorphic quadratojugal spine. As with other crocodyloids, the basisphenoid is broadly exposed on the anterolateral surface of the braincase, and the lateral carotid foramen is at the same transverse plane as the posterolateral exposure of the basisphenoid. In addition, the ilium is "wasp-waisted" in Mecistops as it is in Crocodylus (Brochu 2000 (Brochu , 2003 McAliley et al. 2006) .
The nuchal shield of Mecistops consists of a cluster of four approximately square keeled scales with underlying osteoderms in two rows of two scales each that are in close association with one another. The anterolateral corners of the more anterior pair are rounded. The nuchals are followed by either one or two pairs (generally) of much smaller plates that are part of the dorsal shield (Ross & Mayer 1983; McAliley et al. 2006) , but give the appearance of forming one or two additional rows of nuchal scales. The overall appearance of the dorsal scutellation of the neck is thus of two longitudinal rows of 3 or 4 pairs nearly continuous with the dorsal shield. The smaller pairs of keeled scales are separated by thin gaps of soft skin both cranially and caudally, separating them from direct contact with both the enlarged nuchal plates and the remaining dorsal transverse scale rows.
A crescent of enlarged oval or rounded, sometimes keeled, accessory nuchal scales, which forms the shape of a concavoconvex row, wraps laterally from posterior the nuchal cluster flanking the nuchal scales and curving craniomedially to just behind or in unison with the postoccipital scales. The postoccipital scales may be present as: 1) a pair of enlarged, oval-shaped scales with additional smaller accessory postoccipital scales, 2) as two more or less distinct transverse rows of somewhat enlarged scales, or 3) smaller rounded or oblong scales more or less randomly scattered anterior to the nuchal cluster.
The dorsal armor consists of 18-19 transverse rows of more or less square scales with osteoderms, the fourth or fifth to the fifteenth of which are made up typically of 6 scales each (occasionally 4 or 8), while more anterior and posterior rows are composed of only four. Dorsal scutellation is regular with parasagittal keels in line with adjacent rows. The scales and underlying osteoderms in the paramedian pair of each row are in close contact with each other, and are larger and less rectangular than those lateral to them. These paramedian scales are also generally more flattened, with lower keels, than their lateral counterparts. The lateral scales have slightly rounded corners and do not form sutures. Adjacent transverse rows do not overlap with one another. There are 17 double caudal whorl rows and 18-22 single caudal whorls. The flanks include enlarged, keeled scales that are often organized in one to three recognizable longitudinal rows, but can also be more or less randomly arranged. Ventral scale rows vary in number from 20 to 28. A ventral collar of a single row of scales is apparent on all individuals.
Whole or belly skins of Mecistops should be readily identifiable from those of other crocodylians. They can be differentiated from alligatorids by the presence of follicle glands or integumentary sense organs (ISOs) on most or all ventral scales (King & Brazaitis 1971) . If nuchal scales are present on a skin, Crocodylus skins have nuchals arranged in a discrete cluster of six keeled scales, either four scales in an anterior row with two scales in close contact immediately posterior, or two rows of two large scales with a single lateral scale on either side. The nuchal scales of both Mecistops and Osteolaemus are arranged as two longitudinal rows of very enlarged, keeled scales. Those of Mecistops are essentially continuous with the dorsal transverse scale rows, while those of Osteolaemus are typically separated by a region of soft skin.
Among crocodylids, only African crocodiles (Fuchs 2006) and Crocodylus johnstoni have ventral osteoderms embedded in many ventral scales (Brazaitis 1984 (Brazaitis , 1987 . These may be difficult to discern in fresh skins but are readily visible in crusted or tanned hides. Ventral osteoderms are generally absent in skins of most African Crocodylus but are present in some populations of C. niloticus (Fuchs 1974; Fuchs et al. 1974b; Fuchs 2006) where, if present, they are small elliptical inclusions and scattered in distribution (Brazaitis 1987; Fuchs 2006) . Both Mecistops and Osteolaemus possess large ossified inclusions in at least the central rows of ventral scales, and the caudal most rows of gular scales as well. In Mecistops, the skin of the lower flank contiguous with the ventral scale rows generally consists of well-defined, oval or rounded scales arranged in regular or irregular rows while, in Osteolaemus, the skin adjacent to the ventral scale rows is typically made up of soft creased skin with only a few random enlarged and keeled scales. The above distinctions between skins from Mecistops and those of other crocodylian species should help in the control of skins traded internationally (e.g., through CITES mechanisms).
The posterior edge of all four limbs is lined with flattened, keeled scales forming a serrated or denticulate fringe. There are 11 or 12 fringe scales on the forelimbs and a strong fringe of 7 or 8 highly keeled scales line the posterior edge of the lower hind limbs. Digits of the manus are essentially unwebbed, while digits of the hind feet possess a relatively reduced degree of webbing between the 2 nd and 3 rd toes, with the midpoint of the webbing stretching about 1/3 of the length of the digits. The webbing between the distal two digits is more extensive, extending only about 2/3 the length of the proximal digits while curving to attach along almost the entire length of each distal digit.
Content. Mecistops cataphractus (Cuvier, 1824) and M. leptorhynchus (Bennett, 1835) . Distribution. Mecistops is endemic to western Africa ranging from Lake Tanganyika and Lake Mweru in the east to the Gambia River in the west and, at least historically, occupying all major river drainages, lakes, and wetlands with appropriate habitat north to the 13 th parallel in far western Africa (i.e., Senegambia region), the 10 th parallel in West Africa (i.e., Upper Guinea block), and the 6 th parallel in Central Africa (Fig. 1 ). Discussion. Gray established Mecistops in 1844, though it was later synonymized with Crocodilus (Gray 1867, 1872; Boulenger 1889) despite agreement by some that his longirostrine content species were not affiliated with the true crocodiles (Crocodylus; e.g., Huxley 1859). Recent extensive molecular (Densmore 1983; Densmore & Owen 1989; Gatesy et al. 2003 Gatesy et al. , 2004 McAliley et al. 2006; Hekkala et al. 2011; Oaks 2011; Shirley et al. 2014) and morphological (Brochu 1997 (Brochu , 2000 (Brochu , 2003 McAliley et al. 2006) phylogenetic analyses demonstrated that species of Mecistops form a clade distinct from all other living Crocodylus. The resurrection of Mecistops has been suggested (Aoki 1972 (Aoki , 1992 McAliley et al. 2006) and has already gained traction in the literature (Eaton et al. 2009; Meredith et al. 2011; Grigg & Kirshner 2015; Shirley et al. 2014 Shirley et al. , 2015 . We provide here, for the first time, a complete description of the genus.
Mecistops first appears in the late Miocene of the Lake Turkana Basin of Kenya (Tchernov 1986; Storrs 2003) . Plio-Pleistocene fossils from Uganda, Ethiopia, Kenya, and possibly the Democratic Republic of the Congo (Arambourg 1947; Tchernov 1986; Aoki 1992; Pickford 1994; Harris et al. 2003) can be referred to Mecistops (Brochu 2017 ). This demonstrates a wider distribution in East Africa in the comparatively recent geological past; Mecistops occurred in the Turkana Basin within the past 2 million years. Some of these were initially referred to M. cataphractus (sensu lato), but all can be distinguished from living species (Brochu, In Press) . Neither of the living species of Mecistops is known from fossils.
All recent molecular analyses suggest a closer relationship between Mecistops and Osteolaemus than to Crocodylus (Schmitz et al. 2003; McAliley et al. 2006; Hekkala et al. 2011; Oaks 2011; Shirley et al. 2014) . Resolution at the base of Crocodylidae diminished in some recent morphological analyses (e.g., Brochu & Storrs 2012) , but re-evaluation of some of the fossils based on a larger sample of better-preserved specimens (Brochu 2017 ) may reinforce the scenario established by previous morphological analyses that Mecistops is more closely related to Crocodylus than to a clade including Osteolaemus and a diverse array of extinct late Cenozoic taxa from throughout Africa and Madagascar (Brochu 2007; Conrad et al. 2013) . While resolution of this conflict will require further data, a clear separation between Mecistops and Crocodylus is universally evident.
Numerous authors (e.g., Cuvier 1807; Bennett 1835; Duméril & Bibron 1836; Gray 1844) described the arrangement of the nuchal shield scales of Mecistops as consisting of either 3 or 4 transverse rows of paired scales continuous with the dorsal series. Discrepancies in the number and arrangement of postoccipital and nuchal scale rows (as well as differences in the calculated proportions of head length-to-head width) between Cuvier's (1824) description of Crocodilus cataphractus and other specimens led to the description by Bennett (1835) of C. leptorhynchus. The specimen studied by Cuvier possessed a scattered assortment of small rounded or oval postoccipital scales roughly arranged in two rows. Cuvier also described and illustrated five rows of nuchal scales: two enlarged rows, followed by three pairs of smaller scales connecting with the dorsal armor. The description of C. leptorhynchus (Bennett 1835) indicated 4 rows of nuchals (2 posterior pairs are much smaller) and the absence of a second row of postoccipitals as described by Cuvier (1824) . Ross & Mayer (1983) proposed a method of identifying dorsal transverse scale rows by association with their underlying vertebrae. Rather than identifying the first dorsal transverse row as that composed of several scales and associated osteoderms and counting rows caudally, they proposed that one must first recognize the row associated with the second sacral vertebra and then count pre-caudal rows forward of this, and caudal rows posterior of this point. The two pairs of nuchal scales each overlap two cervical vertebrae and correspond to pre-caudal 20-21 and pre-caudal 22-23, respectively (Ross & Mayer 1983) . The small pair of scales immediately caudal to these is precaudal 19. The next posterior row of scales (pre-caudal 18) appears to be variable, consisting of either 2 or 4 scales, making the identification of the first dorsal transverse rows problematic. If one counts dorsal transverse rows from the front, pre-caudal 18 would thus be considered a fourth row of nuchal osteoderms if it consisted of only two, but would be counted as the first dorsal row if it contained four. The type described by Cuvier was unusual in that it possessed three pairs of reduced scales posterior to the nuchals (pre-caudal 19, 18, and 17) , an arrangement we have not seen in other specimens.
Taxonomic History of the genus Mecistops. The taxonomy of Mecistops is rather confused and we find a discussion here to be of utility for any future taxonomic purposes. Gray (1844) erected Mecistops with no designation of type species or specimen, and his original description of the genus included three species (in this order): M. bennettii, M. cataphractus, and M. journei (= Crocodilus journei Bory de Saint-Vincent, 1824: 111 = [in part] C. cataphractus, but also includes Tomistoma schlegelii and C. intermedius, and later synonymized with the latter). Following guidance of Articles 69 and 70 of the International Code of Zoological Nomenclature (ICZN), we designated M. cataphractus as the type species of the genus Mecistops, despite M. bennettii potentially having position precedence priority following Article 69A.10 of the Code, as follows.
In the introductory text of his 1844 catalogue of specimens, Gray (1844: iv) states: "It is needless, however, to enter into the details of nomenclature, further than to observe that to the name adopted for the genus is appended the specific name under which the animal is believed to have been first described." This clearly indicates that Gray had no intention of making a taxonomic act through his listing of M. bennettii in the position of place precedence in his description of the new genus; and M. cataphractus, also included as a content species, was the first species described relevant to the new genus. In addition, Mecistops bennettii is a replacement name (nomen novum) and thus not suitable as a type. Gray (1844) described M. bennettii and listed M. leptorhynchus (Bennett 1835) as a synonym despite the latter having temporal priority. Later, however, in his Synopsis of the Species of Recent Crocodilians, Gray (1867: 159) wrote that the type specimen of M. bennettii (NHMUK 1977 .444-a whole, stuffed adult crocodile from The Gambia) is actually an adult M. leptorhynchus, making the type species of M. bennettii a misidentified specimen and the taxon subsumed as a junior synonym of M. leptorhynchus. Article 67.9 of the ICZN states that if a validly fixed type species is later found to have been misidentified, under Article 70.3 an author may fix as type species the species that will best serve stability and universality. In addition to M. bennettii being described as a result of a misidentification, the ICZN does not allow for changes in specific epithet upon removal to a new genus except when that specific epithet already exists in the new genus. Since Mecistops was a new genus at the time of its description, M. bennettii constitutes a replacement name (nomen novum) and, thus, additionally became a junior synonym of M. leptorhynchus. Finally, the type specimen of M. bennettii is actually morphologically and geographically readily assignable to M. cataphractus and here we synonymize M. bennettii with M. cataphractus (see species account below).
Therefore, Mecistops was really established with only a single nominal species still applicable today: M. cataphractus. Mecistops cataphractus is now the most well-described species of the genus with the most readily recognized and assignable extant type material (criteria under Recommendation 69A), and has the widest use in the published literature. These characteristics make it the most stable taxon in the genus, further supporting its designation as the type species.
Nomenclatural Status of Mecistops cataphractus congicus Fuchs, Mertens & Wermuth, 1974 . Fuchs et al. (1974a described the Central African subspecies Crocodylus cataphractus congicus, and differentiated it from the nominate West African C. c. cataphractus, on the basis of inconclusive ventral and flank scalation features that vary substantially within most crocodylian species. Our examination of scalation and other skin characters indicated that there are some interspecific differences, but that the intraspecific variation seen amongst populations eventually negates these characters as interspecific segregating markers.
For example, Fuchs et al. (1974a) claimed that C. c. congicus is a small-scaled subspecies, with 26-27 ventral scale rows, and comes from the Congo area. Their large-scaled nominate subspecies, with 20-24 ventral scale rows, supposedly extends from Senegal through to northern Angola (presumably including Gabon and Cameroon). Our examination of live individuals caught in the wild showed that both Gabonese and Congolese populations are small-scaled, having 26-28 ventral scales rows as suggested by Fuchs et al. (1974a) , but individuals from Senegambia and Sierra Leone (i.e., M. cataphractus) also have 26-28 ventral scale rows. Upper Guinea specimens of M. cataphractus captured by M.H.S. (i.e., from Ghana and Côte d'Ivoire) showed 20-25 ventral scale rows. In all cases the nuchal collar was clearly distinct from the transverse belly scales before and after it, and there appears to be much variation in the proportion of scale size.
Unfortunately, Fuchs et al. (1974a) did not list the specimens examined for their diagnosis of the nominate C. c. cataphractus, making a validation through comparison impossible. Regardless, our work with known locality specimens covering a much more continuous geographic representation of this genus, both in West and Central Africa, indicated that the variation in scalation characters identified by Fuchs et al. (1974a) is not likely geographically structured. For this reason, we do not consider M. c. congicus a valid taxon under our evolving understanding of the genus Mecistops.
The type specimen of C. c. congicus (SMF 68129) now appears to be missing, having been searched for unsuccessfully by Fuchs himself (K. Fuchs, pers. comm.) , the staff of the Senckenberg Museum in Frankfurt (T. Ziegler, pers. comm.), and members of our team on multiple occasions since 2004. For this reason, we consider M. c. congicus a nomen nudum.
A single black and white photograph available in Fuchs (2006) shows the specimen to be a processed, dyed leather. It is not clear if Fuchs et al. (1974a) made their diagnoses while the specimen was still a raw skin or after it was tanned and processed. Unfortunately, the photograph is not of sufficient quality to display many of the characters described by Fuchs et al. (1974a) , and prevents a search for other, potentially diagnostic characters. Should the specimen eventually be found, the fact that it is an already processed leather also means that DNA analysis to determine its specific affinity to either taxa within our new understanding of the genus Mecistops would not be possible. For this reason, the lack of diagnosability using either morphological or molecular characters, we also consider M. c. congicus a nomen dubium.
Finally, the type locality of this specimen was only listed as "Middle Congo." While there is a high probability the specimen did, in fact, come from somewhere in the Congo region, the reality is that Fuchs et al. (1974a) examined skins in tanneries in Europe. There is, therefore, also a reasonable probability that skins from different geographic origins were mixed at any number of stages before examination, including during shipment, quarantine and importation, unpacking, or tanning/processing. Thus, in the absence of detailed collection and accession data, we have no choice but to consider this specimen of unknown locality. This additionally supports recognition of M. c. congicus as a nomen dubium.
For these reasons, we set aside Mecistops cataphractus congicus as a valid, available taxon for consideration as one of the taxa within our current understanding of the genus Mecistops. Should the type specimen ever be recovered and/or its provenance of "Middle Congo" ever be objectively verified, it would become a synonym of M. leptorhynchus and pose no threat to nomenclatural stability in the genus Mecistops.
Mecistops cataphractus (Cuvier, 1824) Crocodilus cataphractus Cuvier, 1824: 58. Type RCSM 710 (lost), juvenile. Unknown origin, terra typica designated Senegal River (Fuchs et al. 1974a Etymology. Cuvier (1824) did not provide an etymology for cataphractus. However, we assume it came from the Greek kataphraktos (κατάφρακτος) meaning armored, shielded or completely enclosed. Cuvier (1824) gave this species the French common name "crocodile à nuque cuirassée" ("armor-necked crocodile"). Both the Latin and French are presumably in reference to the extra rows of dorsal scutes joining the nuchal cluster compared to other crocodiles of the genus Crocodylus.
Type specimen. Cuvier (1824) originally described M. cataphractus from a "preserved, dried specimen" he encountered in the Surgeons Museum of London (now the Royal College of Surgeons Museum, RCSM). He provided no catalog number or other identifier, and he states that nothing was known about its origins. From the illustration (Cuvier 1824, Pl. V Figs. 1 and 2), it appears the specimen was a juvenile, and later description indicates that it was very desiccated (Gray 1867). Owen (1853) identified a dried specimen, RCSM 710, as the same specimen and states that it was presented to the college by Sir William Blizard; however, no locality data were provided. Gray (1862 Gray ( , 1867 and King & Burke (1989) also recognized RCSM 710 as the type specimen viewed by Cuvier in 1818. Unfortunately, the only M. cataphractus specimen currently at the RCSM (RCSOM/A 403.22) is an adult skull added to the Odontological Collection of the Dental School and Hospital after 1860 and transferred to the RCSM main collection in 1909; this cannot be a renumbered specimen RCSM 710 (M. Farrell, Odontological Collection Curator, RCSM, pers. comm.).
Therefore, it seems clear that RCSM 710 no longer exists at the RCSM. There is no record that it was transferred from their collections (M. Farrell, pers. comm.), and it is not known to exist in the collections of the Natural History Museum (P. Campbell, Collection Manager of Herpetology, NHMUK, per. comm.), the most frequent recipient of material from the RCSM, or the Museum National d'Histoire Naturelle in Paris, Cuvier's home institution. There are three possibilities regarding the fate of RCSM 710: 1) it was destroyed in a May 1941 air raid, during which the RCSM lost about two thirds of its material; 2) it was simply discarded as it was apparently already in a fairly tattered state at the time of description; or 3) it was traded to a private, or otherwise unrecorded, collection. We regard the first of these as most likely. Regardless of the true explanation, the specimen can now be considered lost, making M. cataphractus a nomen nudum in need of neotypification.
Neotype. MCZ R-22483 ( Fig. 2) , skull of an adult individual; part of the G.M. Allen collection collected in 1926 from Totokwelli, Liberia.
Paraneotype. NHMUK 1977.444, a whole, stuffed adult specimen collected in The Gambia presumably by Percy John Rendall in or after 1888. It is of note that this specimen is also the type specimen for the taxon Mecistops bennettii, now synonymous with M. cataphractus. Common Name(s). The English common name of M. cataphractus has been African slender-snouted crocodile or simply slender-snouted crocodile, and the most frequently used common names for this species throughout its distribution in francophone Africa are faux gavial or crocodile au long museau. We herein recommend West African slender-snouted crocodile in English and faux gavial d'Afrique de l'Ouest or faux gavial ouest-africain in French to ensure it is readily distinguished from the Central African Mecistops in conversation, presentation, and publication.
Diagnosis. When the geographic origin of a specimen in question is unknown, genetic barcoding (Hebert et al. 2003; Hebert & Gregory 2005) can be easily used to identify M. cataphractus. We described a 921 bp fragment of the mitochondrial COI containing 43 sites that segregate the two Mecistops species (Table 2 ; Shirley et al. 2014) . Mecistops cataphractus is morphologically identifiable by the presence of one or two squamosal bosses (see description below; also visible or tangible in live animals of virtually any size), a broadly curved or almost linear pterygoid-palatine joint, a posteriormost point of the premaxilla level with or anterior the second maxillary tooth, and an anteriormost point of the nasal even with or anterior to the first maxillary tooth. Mecistops cataphractus sub-adults and adults have a heavy, thick-bodied, rough and scaly appearance, and have more postoccipital and accessory nuchal scales that are less orderly and more heavily keeled than M. leptorhynchus. [N = 7] ) specimens that revealed few characteristics offering absolute diagnostic value and illustrate the cryptic nature of these two species. Many morphological and meristic variables show extensive variation in both species with overlapping ranges of variation.
Skull morphology and head shape. Unlike those of M. leptorhynchus, the caudolateral corners of the squamosal dorsal surfaces develop rounded bosses or crests after hatching that increase in prominence with size and age, forming raised, rounded, conspicuous projections on the posterolateral corners of the skull table in adults (Fig. 3) . Squamosal boss development is apparent by touch even on some individuals a few weeks after hatching, and starts to be visible in crocodiles no more than 65 cm total length. The bony expansion involves only the posterior half of the lateral margin of the squamosal, with a fairly well-defined transition point beyond which the projection emerges, often giving more of a knob-like appearance than the extended crests of species like Crocodylus siamensis Schneider, 1801 or C. rhombifer Cuvier, 1807. This is similar to squamosal crest development in some, but not all, crocodylian taxa bearing such structures (see Discussion below). In some specimens examined, notably from Sierra Leone, only a single squamosal boss was evident.
Most of the discrete cranial characters relevant to M. cataphractus identification are visible in dorsal view (e.g., Shirley et al. 2014: Fig. 3a ). The premaxilla extends posteriorly anterior to or level with the second maxillary tooth, surrounds a round to domed nasal aperture, and contains small, typically not eroded, first mandibular foramina. The nasals intrude very little, if at all, into the narial chamber. The anteriormost point of the nasal bone, as exposed on the dorsal surface of the snout, extends to or anterior to the level of the first maxillary tooth. The posterolateral suture of the lacrimal intersects the lateral margin of the orbit at a point less than 1/5 the distance between the anteriormost point of the orbit and the anterior margin of the jugal-post-orbital bar. The frontalprefrontal suture angles transversely, and the anterior projection of the frontal tapers evenly anteriorly after contact with the orbit. The parietal has a medial notch to accommodate the slender anterior projection of the supraoccipital. Finally, the opening of the foramen aëreum is located posterior to the posteriormost projection of the paraoccipital process, including the basal formation with the quadrate. This last character is also visible in the occipital view (Shirley et al. 2014 : Fig. 3c) .
In ventral view, the skull also has two discrete characters relevant to M. cataphractus identification (Shirley et al. 2014: Fig. 3b ). The palatal fenestra has relatively convex lateral and medial margins, giving a generally rounded overall appearance. The posterior edge of the palatine bone in contact with the pterygoid is transversely linear or broadly curved.
The snout of M. cataphractus is somewhat more robust than that of M. leptorhynchus. The posterior margin of the cranial table has an overall concave form in the dorsal perspective, except that the supraoccipital projects caudally, producing a small process in the center of the concave skull table posterior margin. The lateral margins of the table are less parallel than are those of the M. leptorhynchus, and they angle perceptibly anteromedially, resulting in an anterior narrowing relative to its posterior width. The concavity of the posterior margin of the cranial table, in combination with the lateral margins converging slightly anteromedially, causes the posterior corners of the skull table to form acute angles. The dorsal surface of the table is generally flat, except for the presence of the aforementioned squamosal bosses.
Scalation. Scalation of M. cataphractus generally appears heavier, thicker, and more heavily keeled with a greater preponderance of conical or keeled scales than that of M. leptorhynchus. This gives West African Mecistops an overall rougher appearance compared to their Central African congener.
Nuchal scales are in a cluster of two rows of two enlarged, keeled scales each, followed by one or two rows of paired scales greatly reduced in size but strongly keeled, which are the anteriormost dorsal rows (Fig. 4) . Half of M. cataphractus specimens examined have one small pair of scales, and half have two rows of small paired scales. The nuchal cluster is surrounded on either side by a row of nuchal crescent scales, similar to those described for M. leptorhynchus (Fig. 4) . However, although about a third of specimens examined had enlarged postoccipital scales, these were not paired, as in M. leptorhynchus, but were few, scattered, and randomly distributed without evidence of a discrete row of scales (Fig. 4) . Dorsal scalation is generally very similar to M. leptorhynchus. There are 18-19 dorsal transverse scale rows in total (including the first small pairs). Rows in the middle of the torso have 6 scales per row, others reduced to four. There are 17 double caudal whorl rows, followed by 18 or more single caudal whorls.
Scales of the lower flanks are larger and have more prominent keels than those of M. leptorhynchus. Flank scalation of M. cataphractus is commonly organized into uniform rows with well-defined small scales in between, although, in many individuals, these scales are more randomly distributed and longitudinal rows cannot be readily discerned (Fig. 5) . In the majority of West African specimens, the rows with the largest scales are in the mid-flank region, with rows of somewhat smaller keeled scales above and below. Between these rows is a series of welldefined, small, round or oval, keeled or unkeeled scales, mixed with gaps of skin. Ventral scale rows number 21-25, though individuals from The Gambia and Sierra Leone typically have 26-28. As in M. leptorhynchus, the ventral scales of the torso of larger individuals have embedded osteoderms. Unlike M. leptorhynchus, however, these ventral osteoderms of M. cataphractus are larger, more rounded or squared, and occupy a larger proportion of the area of the scale (Fuchs et al. 1974a , Fuchs 2006 . Sub-caudal inclusion scales are generally absent, although they are found in a small percentage of individuals. The rougher appearance of the skin of M. cataphractus is apparent on the legs as well. Scales of all four lower extremities are heavier, thicker and protruding, with more prominent crests or keels. Even the scales of the upper arm are keeled rather than flattened. This is most apparent on the scales of the lower leg, but the scales on the dorsal surface of the thigh are distinctly heavier, thicker and with a medial crest relative to those of M. leptorhynchus, which are relatively flat. Scales are heavier and larger, and bear more prominent keels.
Coloration and patterns. Body coloration varies widely between individuals and populations within Mecistops, but M. cataphractus has a much greater degree of brown and black patterning over the base color, and there are many recorded completely melanistic individuals. Head color is generally olive to greenish brown, with fine linear striations of dark pigment scattered throughout. West African slender-snouted crocodiles tend to have 3 to 6 well-defined mandibular spots. Unlike in M. leptorhynchus, the spots tend to remain distinct in older individuals. The most extreme examples of this are individuals from the Senegambia populations (Fig. 6 ), while individuals from Ghana and Côte d'Ivoire have much less distinct spots. Young animals are born with very distinct dark chevrons down the dorsal surface (as many as 8 or 10) that are still present in adults, often remaining very distinct compared to M. leptorhynchus. The eyes are yellow-brown or bronze to yellow-green. The tongue is pale yellow, and can have dark blotching.
The background color of the dorsum is typically dark brown or a lighter yellowish-brown. A small proportion of individuals have a background color that is essentially black. Dark solid bands or large blotches of very dark brown or black usually cross the dorsum, though dark pigmentation is sometimes more diffusely distributed. This dark pigmentation is largely confined to the dorsal transverse scale rows. Dark pigmentation on the flanks is typically much more restricted and limited to large blotches that are round or nearly square. Pigmentation of the ventral torso is highly variable from completely unmarked white to virtually completely black, generally with varying degrees of dark pigmentation present, from faded blotches or bars along lateral margins (31%), to dark lateral bars or blotches (10%), to the entire ventrum heavily mottled with dark blotches or with scattered darkly pigmented blotches (30%). However, some individuals are unpatterned (16%) with no dark pigmentation on ventral scales (N = 40). The base color of ventral scales of the tail is usually entirely white (85%) but, in a smaller proportion of individuals, sub-caudal scales are entirely pigmented with brown, black or yellow, or darkly pigmented laterally blending to white mid-ventral scales (N = 48), with dark or faint blotching throughout.
COI DNA barcode. A 14 individual M. cataphractus dataset (106 total Mecistops sequences) for a 921 bp fragment of the cytochrome c oxidase subunit I (COI) gene is available in the Dryad database (doi: 10.5061/ dryad.sh3m0; Shirley et al. 2014) . The fragment covers from bp 5817-6738 of the complete mitochondrial genome (the COI gene covers bp 5316-6908) and includes 43 variable sites segregating M. cataphractus from M. leptorhynchus compared to only 3 variable sites within the species (Table 2) . Among the intraspecific variable sites, the Gambia River population had one diagnostic single nucleotide polymorphism (SNP). Individuals from coastal Ghana and the Goh River (Côte d'Ivoire) also had one SNP each, though it is hard to tell the degree to which these will uniquely identify the populations due to the small sample size (Table 2 ). ; dull/dark colored yearling, Subin River, Ghana (3-3); typically colored and patterned animals from the Senegambia area illustrating the dark gold background color and heavy black blotching, jaw spots, and overall dark patterning from the Gambia River, River Gambia National Park, The Gambia (row 4).
Material examined. We examined 14 M. cataphractus captured from throughout its distribution (Fig. 1) , 24 captive individuals in American zoos (Shirley et al. 2015) , and 36 captive individuals from the Abidjan National Zoo (M.H.S., unpub. data) for genetic variability segregating it from M. leptorhynchus. Sequence data for 11 gene regions (4 mitochondrial, 7 nuclear) from the 14 wild individuals (doi:10.5061/dryad.sh3m0; Shirley et al. 2014) are available from the Dryad data repository, from Genbank for the captive individuals (see Shirley et al. 2015) , and genotypes for 16 microsatellite markers from the 14 wild individuals from the authors by request. Blood or tissue samples from these individuals, in addition to those deposited in the FLMNH, are available from the authors by request. We examined 23 M. cataphractus skull specimens (Table 1) for cranial morphology. We examined 108 M. cataphractus individuals in the wild (Fig. 1 ) and in captivity both in zoological collections (e.g., St. Augustine Alligator Farm Zoological Park, Central Florida Zoo, Dragonwood Conservancy, Silver Springs, San Diego Zoo, Toledo Zoo, and the Abidjan National Zoo) and museum collections (e.g. NHMUK 1977.444) for scalation, meristic, and color/pattern characters; a series of photographs additional to the plates in this manuscript is available from the corresponding author on request.
Distribution. The type locality of this species is now restricted to Totokwelli, Liberia. In contemporary databases, the spelling is either Totoquelle or Totokole (including Google Earth [accessed 01 August 2018]), located approximately 10 km due east of Bopolo(u), the capital of Gbarpolu County. Beyond this locality, M. cataphractus is, or at least historically was, widely distributed throughout West Africa from the Niger River delta west to the Gambia River (Fig. 1, Appendix 1) . Published site-specific records for this species are uncommon and the majority appear in . Mecistops cataphractus may have occurred historically in virtually all wetlands with suitable nesting habitat within this range, though at least one historic account anecdotally describes how rare this species seemed to be, particularly in Nigeria, as early as the mid-19
th Century (Baikie 1857). Contemporary extirpations have likely not reduced the extent of the range for this species, though we can consider it to be highly fragmented throughout its distribution. Ecology. Mecistops cataphractus is one of the least studied crocodylians in the world with only a few peerreviewed papers published to date on its natural history or ecology (Waitkuwait , 1985b (Waitkuwait , 1989 Akani et al. 1998 ). Here we summarize previously published data in conjunction with observations made in the field from 2006-2017 to better describe certain aspects of the ecology of this species.
Habitat. Mecistops cataphractus generally inhabits medium to large-sized rivers, lakes, and coastal lagoons throughout its distribution. Individuals of all sizes can be found in size-appropriate habitats, including flooded forests, small forest stream networks adjacent larger wetlands, and papyrus and emergent grass swamps at sites where the river and lake margins flood into adjacent terrestrial habitats. This species has been found in freshwater and slightly saline coastal lagoons throughout its distribution, notably in Côte d'Ivoire (e.g., Abi, Ebrie, San Pedro), though it seems to be largely restricted to areas around river mouths and away from breaches into the open sea. Regardless of wetland habitat type, M. cataphractus is restricted to areas that are heavily forested, or at least have consistent bands of gallery forest in savannah and woodland (e.g., Mole River in northern Ghana, Gambia River in The Gambia, Comoé National Park in Côte d'Ivoire), most likely due to their breeding requirements (see below). This species is generally not known from isolated wetlands that would require extensive overland forays to reach-it is highly aquatic and likely only disperses via intermediary wetland habitats. Mecistops cataphractus has also been recorded alongside cacao plantations, indicating that even agricultural systems that essentially replace forest habitats may be utilized when hunting and fishing pressure are absent ).
Feeding Habits. No specific diet or foraging data have been published for this species. If one only considers the cranial morphology (i.e., its longirostrine nature), it would be easy to make the assumption that West African slender-snouted crocodiles are primarily piscivorous. This suspicion is supported by Waitkuwait ( , 1989 who states that they primarily feed on fish and aquatic birds, but he also suspected that larger individuals may be capable of taking larger prey opportunistically, including duikers, chevrotain, genets, civets, and monkeys, though it is unclear whether Waitkuwait performed any dietary or foraging studies. Juveniles most likely feed principally on fish, insects, insect larvae, frogs, and frog larvae, while adults are most likely generalist predators like most crocodylians. M.H.S. encountered one instance where a large (> 3.0 m total length) animal was killed in northern Ghana because it was suspected of predating a young girl. However, no human remains were found in its stomach and there are no confirmed instances of this species attacking or predating people.
Breeding. Mecistops cataphractus is a mound-nesting species that constructs its mound nests within 10 m of the high water mark. There does not seem to be a tendency to construct nests at the base of big trees or behind vegetative screens (Waitkuwait 1985b (Waitkuwait , 1989 as in M. leptorhynchus. This species was also recorded nesting in a cacao plantation, suggesting some tolerance of forest replacement habitats ). The nests tend to be commensurate in size with other similarly sized mound-nesting crocodylians, averaging 0.6 m high x 1.35 m long x 1.5 m wide. Nesting density is low with nests constructed every 1-3 km along the riverbank. The smallest reproductively active female thus far recorded in this species was a 2.2 m total length individual found with developing ova (Waitkuwait 1985b ), though it is likely females as small as 1.9-2.0 m total length could nest.
Observations in Côte d'Ivoire show that this species is also directly dependent on the rainy season and high water levels for all phases of the reproductive cycle. Through observations of over 70 nests, mostly in the Taï National Park, Waitkuwait (1985b Waitkuwait ( , 1989 showed that nests are constructed at the very end of the dry season and that oviposition occurred 5-47 days after the mound nest was constructed. Clutch sizes for M. cataphractus in the wild are quite small, averaging 16 ± 7 eggs in six nests found in Taï National Park (Waitkuwait 1985b (Waitkuwait , 1989 . The eggs hatch after an incubation period of 90 ± 10 days, though longer periods have been observed in the Abidjan National Zoo when incubation temperatures were lower (M.H.S., pers. obs.). Hatchlings emerge at 31.5 ± 2.3 cm total length (Waitkuwait 1989) .
Clutch sizes recorded in captivity average higher than those recorded from wild nests. Seven clutches laid in zoos in North America averaged 20 eggs (± 2.89), and a captive female at Emmen Zoo in the Netherlands repeatedly laid large clutches, including one of 34 eggs (E. Even, pers. comm.). Eggs of this species are large; a clutch of 22 eggs laid at the Toledo Zoo (Ohio, USA) averaged 131.90 (± 4.30) g. Eggs of another captive clutch of 23, at the St. Augustine Alligator Farm Zoological Park (Florida, USA), averaged 132.9 g (± 4.30) and 86.1 mm (± 2.7) in length and 51.4 mm (± 0.59) in width. Only 11 of the 23 eggs (48%) in the St. Augustine clutch were fertile, and all but two of these hatched. Similarly low fertilization rates have been observed in the Abidjan National Zoo breeding program, where clutches often yield only ~33% hatchlings (M.H.S., pers. obs.).
Eggs incubated artificially at the St. Augustine Alligator Farm at a constant temperature of 28˚C and 30˚C
hatched after 102 days (N = 4) and 85 days (N = 3), respectively. Eggs left in the nest in the exhibit hatched after 82 days (N = 2). The temperature within the egg chamber of the nest fluctuated but averaged 32˚C throughout incubation. Hatchlings from the artificially incubated eggs differed in size and weight; those from the 28˚C incubator averaged 29.50 cm (± 0.58) total length and 80.75 g (± 5.32) mass, while those incubated at 30˚C averaged 30.7 cm (± 0.58) long and weighed 93.67 g (± 2.08). Vocal Behavior. Mecistops cataphractus is highly vocal and its calls are a common feature of the nocturnal audioscape where it is found. The most typical calls can be described as a low growl and can carry for some distance (> 200 m) when unobstructed by features of the terrain. It is suspected that the vocal repertoire of this species is more extensive than that described in M. leptorhynchus, largely owing to observations from captivity. For example, the breeding pair at the St. Augustine Alligator Farm Zoological Park produced calls that are more reminiscent of the bellows and roars of other crocodylians, as well as making extensive use of bubbling (J. Breuggen, pers. comm.). On at least two separate occasions, this pair was filmed performing what could be described as duetting during which one individual performed a powerful repetitive booming roar (similar to revving an engine) while the other individual responded in time with a series of prolonged unpatterned growls. Both the male and the female were recorded in each role of the duet on the two separate occasions.
As with M. leptorhynchus, it appears that calling behavior can be elicited at any time, especially using the alarm calls of captured individuals (M.H.S., pers. obs.), but observations in captivity suggest that the period of peak natural calling intensity typically corresponds with the start of the rainy season. This suggests that the calls have a reproductive function. This species is also highly responsive to calls, especially distress/alarm from other individuals (e.g., when captured). M.H.S. observed juvenile (< 1.0 m TL) M. cataphractus in both Côte d'Ivoire and The Gambia responding to alarm calls from other captured individuals vocally and approaching the source of the alarm frantically and while "tail riding" or "charging," where the individual propels itself forward with the tail in such a frantic motion that the body rides at or just above the water surface. This behavior was also previously described in a much larger individual (1.6 m TL) that charged as described above and jaw clapped in response to attempted capture in Comoé National Park (Rödel & Grabow 1995) .
Population and sex structure. No data on population demographic or sex structure exist for this species. This is likely as much a result of its rarity as a lack of surveys throughout its distribution.
Conservation Status. Mecistops cataphractus is one of the most endangered crocodylians globally. Surveys prior to 1999 already painted a grim picture for M. cataphractus, and it was recorded as severely depleted in Liberia (Kofron 1992) and Nigeria (Akani et al. 1998; Dore 1991 Dore , 1996 , and likely extirpated in The Gambia, Senegal, Guinea-Bissau (Jones 1991) and Togo (Behra 1993) . Only populations in Côte d'Ivoire were thought to be somewhat depleted but not imminently threatened (Waitkuwait 1989 ).
Very few additional published survey data have since become available for M. cataphractus. Survey data from Nigeria (Luiselli et al. 2000) , Benin (Kpera 2003) , Liberia , and Ghana and Côte d'Ivoire (Shirley et al. 2009 ) suggest that M. cataphractus is all but extinct in the Upper Guinea ecoregion (i.e., west of the Cross River, Nigeria). A survey conducted in The Gambia in 2008 discovered a small population of this species in the River Gambia National Park (M.H.S., unpub. data); however, it has not been definitively sighted in Senegal since the 1960's when the carcass of an adult was observed in the Gambia River in Niokolo-Koba National Park (G. Wartraux, pers. comm.). Ongoing work in Côte d'Ivoire is finding small, remnant populations of this species in the interior-most wetlands of Taï and Comoé National Parks, as well as a scattering of individuals elsewhere around the country (M.H.S., unpublished data). And ongoing work in Ghana is finding scattered populations throughout the Tanoe River basin (E. Amoah, pers. comm.). Unfortunately, at the time of this writing, no significant populations of this species are known.
Population decline in the past has been attributed to habitat destruction and, to a lesser degree, subsistence hunting for meat and the commercial skin hunting associated with the decline of Crocodylus suchus populations throughout West Africa (Abercrombie 1978; . Hunting for skins in West Africa has abated, largely as the result of declines in crocodile populations and, therefore, the availability of wild skins, but to a lesser extent from restrictions on international trade established by CITES (Thorbjarnarson 1999) . The most significant modern anthropogenic pressure impeding the recovery of M. cataphractus populations is habitat modification, with large tracts of forest cleared for cacao and rubber plantations or settlements, combined with the small population paradigm. While there remain several swaths of suitable habitat in the region, these are poorly protected in mostly paper parks and reserves.
The future of this species will likely depend on the success of captive breeding and reintroduction programs coupled with increased protection of populations found in some of the regions key protected areas and communitybased conservation in key non-protected areas. Captive breeding with that intent was initiated at the Abidjan National Zoo (Côte d'Ivoire) in the mid-80's (Waitkuwait 2002) , though the program was largely defunct by the late 1990s. The zoo still harbors a substantial population of adult animals and, as of 2013, managed captive breeding was reinitiated with the hope of repopulating national parks in the region. One additional program for captive breeding and reintroduction in The Gambia may currently be in the initial phases of development.
Discussion. The convoluted history of the name M. cataphractus resulted in its availability for assignment, in this case, to one of the two species treated within the genus Mecistops. The lack of a holotype specimen and original description (Cuvier 1824) inadequate for assigning the original type specimen to either West or Central Africa made it a nomen nudum. Interestingly, the only full description of cranial features was that of Mook (1921b) , who used a Central African specimen, and his supposed description of C. intermedius was actually based on a Mecistops skull from West Africa (Brazaitis 1971) . In both cases, the descriptions closely mirror our own observations and highlight the divergence between the two Mecistops species. Type locality restrictions, when unaccompanied by a locality known type specimen, have no bearing on taxonomic decisions, though Fuchs et al. (1974a) eventually restricted type locality of this species to the Senegal River. We assign the taxon cataphractus to West African Mecistops primarily to maintain stability in the literature and public perceptions of this species. It is overwhelmingly thought of as a "West African" crocodile and the most significant works on slender-snouted crocodile ecology and natural history published to date (e.g., those of W.E. Waitkuwait) come from West Africa.
There are two issues regarding M. cataphractus that we wish to correct. The first is the common misperception that M. cataphractus was described in 1825. Volume 5 part 2 of the 2 nd edition ("Nouvelle Édition") of Cuvier's Recherches sur les Ossemens Fossiles was published in 1824 and contains the original description of Crocodilus cataphractus. The 1825 printing (the 3 rd edition) was merely a re-issue of the 1824 volume, presumably released to include an image of Cuvier, as this appears to be the only difference between them (Groves 2012). The 1824 description date is recognized by many authors (e.g., Steel 1973; Tchernov 1986; Waitkuwait 1989) and it is unclear when/where the 1825 mistake was first published, though it is now rampant both in the literature (e.g., Schmidt 1919; Neill 1971; Groombridge 1982 Groombridge , 1987 Cogger et al. 1983; King & Burke 1989; Grenard 1991 ) and on the internet (e.g., www.reptile-database.com, www.crocodilian.com, www.iucnredlist.org, as of this writing).
The second is the rumored existence of this species on Fernando Po (now Bioko Island, Equatorial Guinea). A live juvenile specimen arrived in the Menagerie of the Zoological Society of London in 1834 and the notes of the September meeting of the Society state "the specimen is stated to have been brought from Fernando Po" (Bennett 1834) . After the death of the individual (NHMUK 1947.3.6 .35), Bennett (1835) described the species Crocodilus leptorhynchus and designated the type locality as "apud Fernando Po." The locality notation "apud" is commonly used in botanical taxonomy to signify "near," "next to," or "beside;" in this case, Fernando Po. Bennett likely referenced the type habitat as near Fernando Po because this is where it was recorded into a shipping manifest en route to England, while it was most probably trapped at an unknown mainland locality-a supposition also made by both Baikie (1857) and Gray (1867) .
Other specimens in European museum collections refer to Fernando Po as their origin. Gray (1867) mentions a very large headless specimen of Mecistops brought by Capt. R.F. Burton from Fernando Po, and further states that the specimen was originally sent by Bennett, indicating it most likely originated from The Gambia. Unfortunately, no catalog number is recorded, and this specimen is not apparent in the current catalogs of the museum. There is a mounted specimen in Paris (MNHN 7513), approximately 1.7 m in total length, referred to as crocodile bec-étroit (C. leptorhynchus Bennett) by Duméril & Duméril (1851: 29) . Duméril (1852: 254) indicates that the museum's only specimen of C. leptorhynchus was donated by the British Museum, so it is only appropriate that he assigned to it the same origin of West Africa. However, the catalog of the museum, and a label attached to the venter of the specimen, both state its origin as Fernando Po. The catalog also indicates the specimen may perhaps be a syntype of C. leptorhynchus, though this designation does not appear in the available literature and Bennett clearly described C. leptorhynchus from a single specimen that was designated as the (holo)type, making this designation unlikely. This specimen is again mentioned by Duméril (1861: 172) , but he indicates the origin of the specimen as Fernando Po. Its head and scale characteristics are consistent with a Central African Mecistops.
Fernando Po has never been known to have a population of Mecistops and, further, is an extension of the proposed feature on the landscape likely separating West and Central African Mecistops-the Cameroon Volcanic Line (Shirley et al. 2014 )-where Mecistops is absent. In fact, there is no evidence of any crocodylian species ever naturally occurring on Fernando Po, save for these early museum records which are all likely attributable to Bennett (1834 Bennett ( , 1835 . All contradictory sources seem to stem from this erroneous locality error by Bennett, and/or possibly the prevalence of dwarf crocodiles (Osteolaemus tetraspis) shipped from mainland Equatorial Guinea and Cameroon for the bushmeat market in Malabo.
Several extant Crocodylus species exhibit thickened, bony elevations on the dorsolateral and caudolateral margins of the squamosals, especially in large mature males but also in females of larger body sizes. For example, adult Crocodylus siamensis, C. rhombifer, and large C. niloticus from some populations bear pronounced squamosal crests or bosses (Mook 1921b; Delfino & de Vos 2010; Morgan & Albury 2013) . Crests are known from several extinct crocodylids from Africa and the western Indian Ocean, the most prominent being in Voay robustus (Pleistocene and Holocene, Madagascar) and Crocodylus anthropophagus Brochu, Njau, Blumenschine & Densmore, 2010 (Pleistocene, Tanzania) , although more modest crests are also known from Aldabrachampsus dilophus Brochu, 2006 (Quaternary, Aldabra Atoll) and Crocodylus thorbjarnarsoni Brochu & Storrs, 2012 (PlioPleistocene, Kenya; Barbour 1918; Brochu 2006 Brochu , 2007 Brochu et al. 2010; Brochu & Storrs 2012 ). In the case of C. niloticus, and perhaps that of large individuals of many other species of Crocodylus, the development of the crests involves elevation and expansion of the entire dorsolateral margin of the cranial table dorsal to the otic recess and involves both the postoccipital and squamosal, though they are increasingly more pronounced posteriorly. The crests of other crocodylids (e.g., V. robustus, A. dilophus, C. anthropophagus, C. siamensis, C. rhombifer) show a distinct transition point along the anteriormost portion of the cranial table, posterior to which the crest develops, and the crest is limited to the squamosal. This is also the case in the formation of the squamosal bosses in M. cataphractus, which are formed by expansion of only the dorsocaudolateral corner of the skull table posterior to the squamosal-postorbital suture. As a result, the lateral margins, and especially the posterior corners of the cranial table, are slightly elevated making the center of the table appear slightly depressed. The squamosal bosses in M. cataphractus are limited in size, extent, and prominence compared to those seen in some Crocodylus.
Head-slap/jaw-clap social displays performed by many crocodylian species involve visual posturing on the head and neck by elevating them above the water prior to the slapping and acoustic elements of the display. This elevated posture is exaggerated in the displays of living horned crocodiles (e.g., Crocodylus rhombifer and C. siamensis), lifting the back of the head higher, forming an angle between the head and neck, much more acutely than that of other Crocodylus species, with the squamosal horns forming the apex of this angle (Cott 1975; K.A.V., pers. obs.) . Limited observations of social displays of captive M. cataphractus in American zoos have not revealed similar display behavior, perhaps due to the smaller size of the squamosal bosses.
Delineating and protecting crocodile conservation units throughout West Africa under the evolutionary conservation paradigm, which advocates the conservation of evolutionary processes through evolutionarily significant lineages or populations (Crandall et al. 2000; Ferriere et al. 2004; Moritz 1994) , provides significant insight into sub-regional biogeography. The available data for M. cataphractus suggest that populations in the Upper Guinea and Senegambian forest blocks are evolving independently and should be considered distinct bioregions for crocodile conservation planning. For example, Senegambian individuals showed unique haplotypes at all mitochondrial markers (Shirley 2013; Shirley et al. 2014 Shirley et al. , 2015 . And, as illustrated above, they exhibited divergent phenotypes from other M. cataphractus, including higher ventral scale row counts, heavy and distinct black jaw and body blotching, and increased numbers of more highly keeled scales in the nuchal region. This intraregional pattern of divergence is also seen in West African Osteolaemus (Franke et al. 2013; Shirley et al. 2015) . We recommend that M. cataphractus from Senegambia and from the Upper Guinea forest region be considered distinct evolutionarily significant units for both further study and conservation purposes; however, we do not (yet) attribute subspecific status to either.
Mecistops leptorhynchus (Bennett, 1835) Crocodilus leptorhynchus Bennett, 1835: 128 (apud. Fernando Po; Type NHMUK 1947 .3.6.35, juvenile, Cuvier 1836 . The specimen is a mounted skin with skull of a juvenile of unknown geographic origin. The single diagnostic character evident in this specimen is the complete lack of squamosal bosses. The specimen additionally gives the overall appearance of a Central African Mecistops, based on our extensive experience with these species in the wild, in captivity, and in museum specimens.
Bennett (1835) described Crocodilus leptorhynchus at a meeting of the Zoological Society of London, and his oral description was transcribed and published. The vast majority of his original description involved details of the internal organs. He observed the type specimen, a juvenile crocodile approximately 70 cm in total length, while still alive in the Zoological Society Gardens and originally referred it to Crocodilus cataphractus on the basis of the length of its head and the extent of the shielding at the back of its neck (Bennett 1834) . Only after its death did Bennett justify its recognition as a unique species (C. leptorhynchus) based on a more prolonged head than that of Crocodilus cataphractus, having a length-width ratio of 3:1 instead of 2.5:1, and the absence of the second postoccipital series of four small plates described as present in Crocodilus cataphractus.
The type specimen is now a mounted skin with skull specimen (Fig. 7) . We examined it in hand and, with the help of x-ray images (projection imagery and computed tomography), have concluded that neither it, nor its original description, sufficiently diagnose Mecistops leptorhynchus. The original description and diagnosis are based almost entirely on the ratio of head length (HL) to head width (HW). Using 93 skulls (as opposed to 2 individuals), we found HW:HL ratios that differ substantially from those of Bennett-2.25:1 for M. cataphractus versus 2.37:1 for M. leptorhynchus, compared to 2.5:1 and 3:1. Even though this ratio was statistically significantly different (p = 0.0236, Welch's 2-sample t-test), intraspecific variation in the ratio resulted in range overlap between the two Mecistops species. The difference in our results compared to Bennett may reflect an ontogenetic shift in skull allometry; the specimens studied by Bennett to refer to C. leptorhynchus were both immature, whilst our examined material was comprised of larger, mostly mature individuals. Regardless, that there is ontogenetic shift and overlapping variation in this character at the very least means it is unreliable for species diagnosis. In the original description, Bennett additionally remarked on the absence of certain postoccipital scutes as a diagnostic character. Our analyses have shown that the second row of postoccipital scutes is variably present in animals across the distribution of Mecistops and, in fact, this is a notoriously variable set of scales in all living crocodylians (Ross & Mayer 1983) .
Other than the lack of squamosal bosses, no other cranial character presented here as diagnostic of either Mecistops evolutionary lineage is evident in the holotype, partially because the specimen is still with skin on, but also because juvenile Mecistops specimens are not referable to species with 100% certainty on the basis of these characters. Juvenile Mecistops skulls change ontogenetically and diagnostic cranial characters are only easily observed in adults-an ontogenetic reality in Crocodylia (e.g., Gray 1844 Gray , 1862 Gray , 1863 Mook 1921c; Kälin 1933; Dodson 1975 Dodson , 1978 Monteiro et al. 1997 ).
The type specimen shows ambiguous ventral scalation with 24 ventral scale rows on the left and 25 on the right-though these counts are, admittedly, tenuous due to the removal of the cloaca as part of the taxidermy process. While 24 ventral scale rows is inconsistent with M. leptorhynchus, we have only recorded a low frequency of individuals from West Africa with 25 rows (N=2) and our relatively small sample does not preclude either an unobserved low frequency of large-scaled (i.e., with lower ventral scale row counts) M. leptorhynchus individuals distributed across this species distribution, or a population of large-scaled individuals from whence the type specimen came (e.g., similar to the small-scaled M. cataphractus population of far western Africa). The degree of keelation, and other scalation and scutellation characters which may be diagnostic, are also not evident in the type specimen due to the taxidermy process, its age, and degree of wear.
The strongest characters known to date for diagnosing the two Mecistops species are DNA sequence-based. The probability of eventually extracting DNA from the M. leptorhynchus type specimen is very small given its age, the lacquered condition of its skin, and the lack of bony material available for sampling.
Finally, the specimen is a juvenile of unknown geographic origin. The locality notation "apud" is commonly used in the botanical taxonomic literature to signify "near," "next to," or "beside," in this case Fernando Po. In reality, Fernando Po was an incredibly poor choice of geographic descriptor, even with the modifier, as this island has never had a population of Mecistops and, further, is an extension of the proposed feature on the landscape separating the western and central clades-the Cameroon Volcanic Line. Despite this, there is a higher probability of the specimen originating from Central than West Africa; a ship returning to England from Africa was more likely to stop at Bioko Island (Fernando Po) on its way west from Central Africa than detouring east from West Africa.
Despite its preservation and questionable locality data, we believe NHMUK 1947.3.6.45 can be identified as a Mecistops of Central African origin. Mecistops leptorhynchus is thus the appropriate name for the species, and designation of a neotype or any other name-bearing type is currently unwarranted. However, should future research call the diagnosability of NHMUK 1947.3.6.45 into further question, we believe FLMNH 166780 is a particularly exemplary specimen of the form and suggest that it should be designated the neotype should such an action become necessary (Fig. 8) . This specimen is the cranium of an adult male collected by Matthew H. Shirley on 16 April 2010 in the Echira River (S2.21912, E9.68233) approximately 3 km upstream from the Akaka camp, Loango National Park, Ogoouè-Maritime Province, Gabon. A blood sample is available from the FLMNH cryo-collection (FLMNH 166780), and it has already been sequenced for 11 gene regions (doi: 10.5061/dryad.sh3m0 individual Echira09). Body measurements were 49.3 cm HL, 20.7 cm HW, 160.0 cm snout to vent length, and 272.0 cm total length; the specimen was not weighed because it was not recovered until 24 hours after its death, skewing any weight measurement.
Type Locality. We have herein extensively discussed the issues surrounding the type locality designation "apud Fernando Po," which is actually a mid-transit point along its shipping route back to the UK and not its original capture locality, and we thus declare it erroneous. Article 76 of the Code encourages rectification of erroneous type locality statements (76A.2). This specimen most likely originated from mainland Central Africa, most likely somewhere in Gabon or Republic of Congo.
Additional Exemplary Referred Material. Common Name(s). The English common name for this species has been slender-snouted crocodile while the French has been faux gavial or crocodile au long museau. We herein recommend Central African slender-snouted crocodile in English and faux gavial d'Afrique Centrale or faux gavial centrafricain in French to ensure it is readily distinguished from the similar West African M. cataphractus in conversation, presentation, and publication.
Diagnosis. When the geographic origin of a specimen in question is unknown, genetic barcoding (Hebert et al. 2003; Hebert & Gregory 2005) can be easily used for species identification. We described a 921 bp fragment of the mitochondrial COI containing 43 sites that segregate the two Mecistops species (Table 2 ; Shirley et al. 2014) . Adult Mecistops leptorhynchus is readily identifiable by the lack of squamosal bosses, which are only rarely present as an ontogenetic development in the largest and oldest specimens; an acute projection formed by the pterygoids between the palatines; a posteriormost point of the premaxilla that is even with or posterior to the third maxillary tooth; and an anteriormost point of the nasal that is posterior of the first maxillary tooth. Mecistops leptorhynchus sub-adults and adults are more lithe and smoother in appearance, partly due to less prominently keeled scales and osteoderms, as well as fewer postoccipital and accessory nuchal scales that are more orderly and less heavily keeled than in M. cataphractus. Mecistops leptorhynchus has 25, usually 26, or more ventral scale rows. Mecistops leptorhynchus is distinguished from M. cataphractus populations that share this trait by the lack of heavy jaw and body spotting and far fewer accessory nuchal and postoccipital scales.
Description. Mecistops leptorhynchus is a medium-sized crocodylian capable of reaching maximum lengths around 3.5 m total length, with larger individuals possible but likely very rare. Analysis of photographic records Skull morphology and head shape. Most of the discrete cranial characters relevant to M. leptorhynchus identification are visible in dorsal view (e.g., Shirley et al. 2014 : Fig. 3a) . The premaxilla extends posteriorly to or beyond the third maxillary tooth, surrounds a heart to dome-shaped nasal aperture, and contains large, often eroded socket for the first mandibular tooth. The anteriormost point of the nasal externally is posterior to the level of the first maxillary tooth, but the nasals pass anteriorly ventral to the premaxillae and intrude into the nasal chamber. The posterolateral suture of the lacrimal intersects the lateral margin of the orbit at a point greater than ¼ the distance between the anteriormost point of the orbit and the anterior margin of the jugal-post-orbital bar. The frontal-prefrontal suture is oriented obliquely, and the anterior projection of the frontal remains relatively parallelsided until contact with the posteriormost points of the nasal, after which it tapers to a point. The supraoccipital is rounded and does not project into the parietal, and consequently the parietal has no notch to accommodate a supraoccipital projection. Finally, the opening of the foramen aëreum is located parallel or anterior to the posteriormost projection of the paraoccipital process, including the basal formation with the quadrate. This last character is visible in both the dorsal and occipital views (e.g., Shirley et al. 2014: Fig. 3c ).
In ventral view, the skull also has discrete characters associated with the suborbital fenestra and the palatine (e.g., Shirley et al. 2014: Fig. 3b ). The suborbital fenestra has relatively linear lateral and medial margins and an overall narrow, squared appearance. The posterior limit of the palatine accommodates an acute anterior projection of the pterygoid.
In general, the head and snout are somewhat narrower than in M. cataphractus. The cranial table is small, flat, and with no raised margins or central depression of the cranial roof. The caudal border of the cranial table is relatively linear, and the posterior corners of the table appear relatively square in dorsal perspective. The lateral margins of the cranial table are nearly parallel, converging only slightly anteriorly, giving the table a fairly square shape overall. There is virtually no suggestion of squamosal bosses (Fig. 3) ; we only observed it in a single specimen (UAMZ R803), one of the largest skulls we examined and, even then, it was only a slight expansion on the posterior corners of the cranial table. We have not encountered this character in any live or otherwise skin-on specimens.
The lateral margins of the premaxillae flare out more than those of M. cataphractus giving the tip of the snout a more rounded profile in dorsal or ventral profiles. The leading edge of the premaxilla is much more commonly perforated by the first pair of mandibular teeth than in M. cataphractus, and foramina are already apparent in the skulls of larger juveniles and subadults. In many adults, the anterior margin of one or both of these has eroded completely leaving large notches in the leading margin of the premaxilla.
Scalation. Nuchal scales consist of two pairs of enlarged, keeled scales in a cluster, in close contact medially (Fig. 4) . Postoccipital scales generally include one pair of enlarged rounded or oblong scales, spaced far apart from the other, plus scattered smaller scales (Fig. 4) . Bennett (1835) noted the absence of the second postoccipital series of four small plates. The postoccipitals are relatively small, oval in shape, and raised, but at most only weekly keeled. There tend to be two widely spaced, laterally placed enlarged scales, and generally two smaller scales, more medial and caudal, that are fairly widely spaced from the former. These do not form a line of scales in parallel across the neck, but rather two rows of two scales, the first laterally placed, the second posterior and medial. There are also scattered smaller scales around the primary postoccipitals. In addition, a band of nuchal crescent scales runs laterally to the nuchal cluster and curves craniomedially to just posterior the postoccipital scales (Fig. 4) . One or two pairs of scales, much smaller than the nuchal scales but keeled and in line with them, lie immediately posterior to the nuchal cluster, forming continuous paired scales from the nuchals to the broader transverse dorsal scale rows. Approximately 2/3 of all individuals have two pairs of these smaller scale rows, which are the anteriormost of the 19 transverse dorsal scale rows. The next rows usually are made up of four scales. The majority of the dorsal scale rows consist of six scales, though a few rows may contain eight in some individuals. The rows narrow to four scales near the lumbosacral region. The middle pair of scales in each dorsal row is the largest and is slightly flattened with reduced keels. Scales in each row diminish in size laterally. There are 17 double caudal whorl rows and 18 to 22 single caudal whorls.
Flank scalation seems to differ between the two species but these characters are variable and overlapping, making them difficult to use as diagnostic (Fig. 5) . In general, both Mecistops species have between 1 and 3 (usually 2) rows of enlarged scales on their flanks. In M. leptorhynchus, these scales are usually poorly organized, forming broken rows of enlarged round or oval shaped keeled scales, surrounded by a random arrangement of small scales and creases in skin. The largest scales are generally in the uppermost portions of the flank, closest to the dorsal scale rows.
Ventral scale rows number 25-28. In larger individuals, the larger ventral scales contain osteoderms. These are most apparent in the largest scales rows-those in the center of the torso. These ventral osteoderms tend to be narrow, elongated structures in the center of each scale with parasagittal long axes. Ventral osteoderms are also present in the gular region, especially in the larger scales just anterior to the ventral collar row (Fuchs 2006) . A ventral collar is present in all individuals. Most individuals possess sub-caudal inclusion scales, present as one or two very small scales immediately posterior to the cloacal aperture, intruding medially into the first one or two rows of the subcaudal scales.
Coloration and patterns. Mecistops leptorhynchus has a wide range of color variation though most individuals exhibit fairly light dorsal coloration (light yellowish-brown) with darker bands or blotches of dark brown or black. A small proportion of individuals have black background coloration on their dorsum. Several populations are known to contain a large proportion of high gold/yellow/orange individuals (e.g., coastal Gabon), and at least one known population (Mpassa River, Batéké Plateau, Gabon) contains many very lightly colored, virtually patternless ("blonde") individuals (Fig. 9) . Young animals hatch with very distinct dark chevrons (as many as 8 or 10) down the dorsal surface of the torso and tail that can remain in adults, albeit indistinctly. Their decreased demarcation may be a result of an overall darkening in coloration of adults. Coloration of the venter is most often white or light cream and is largely unpatterned except for some occasional small bars or blotching along the lateral margins near the flank scales. Subcaudal scale background coloration is entirely white with extensive, deep black blotches throughout that extend anteriorly to about the midpoint of the cloacal opening and almost never onto the torso. This blotching reduces in extent and intensity with size.
Central African slender-snouted crocodiles tend to have unmarked jaws, without well-defined mandibular spotting, unlike most West African individuals. Those individuals that do possess mandible spotting typically have few (< 3 or 4) very indistinct spots that diminish, and even disappear, with age. Individuals from the Epulu and Ituri River population in the Democratic Republic of Congo are the only known exceptions; they tend to have several mandibular (and sometimes maxillary) spots that are retained into adulthood, though these blotches seem not to be as well defined or as distinct as in M. cataphractus. The eyes are light in color, usually a yellowish green or bronze with darker vermiculations in the iris. The epithelium of the tongue is very light creamy yellow and usually unmarked. COI DNA barcode. A 92 individual M. leptorhynchus dataset (106 total Mecistops sequences) for a 921 bp fragment of the cytochrome c oxidase subunit I (COI) gene is available at the Dryad database (doi: 10.5061/ dryad.sh3m0; Shirley et al. 2014) . The fragment covers bp 5817-6738 of the complete mitochondrial genome (the COI gene covers bp 5316-6908) and includes 43 variable sites segregating it from M. cataphractus and 8 variable sites within M. leptorhynchus (Table 2) . Among the intraspecific variable sites, each of the following populations has at least one diagnostic SNP: Lomami River (1 site), Lac Tele (1 site), and western Lake Tanganyika (3 sites).
Material examined. We examined 204 M. leptorhynchus captured from throughout its distribution ( Fig. 1 ) for genetic variability segregating it from M. cataphractus. Sequence data for 11 gene regions (4 mitochondrial, 7 nuclear) from 92 individuals (doi:10.5061/dryad.sh3m0; Shirley et al. 2014) and genotypes for 16 microsatellite markers from 204 individuals (doi:10.5061/dryad.82nt3; Shirley & Austin 2017) are available from the Dryad data repository. Blood or tissue samples from these individuals, in addition to those deposited in the FLMNH, are available from the authors by request. We examined 77 M. leptorhynchus skull specimens (Table 1) for cranial morphology. We examined 192 M. leptorhynchus individuals in-hand in the wild (Fig. 1) for scalation, meristic, and color/pattern characters; a series of photographs is available from the corresponding author on request.
Distribution. We have now corrected the erroneous type locality designation, and restrict the type locality of this species to Central Africa. In addition, we refer to the collection localities of the additional exemplary referred material below as representing typical localities throughout the extent of this species distribution. Mecistops leptorhynchus is, or at least was historically, widely distributed throughout Central Africa from the Gabonese coast and the Sangha-Dja River drainage (Cameroon), north to the Uele River (Central African Republic and Democratic Republic of Congo), east to Lake Tanganyika, including the Malagarasi River drainage on the eastern shore (Tanzania), and Lake Mweru and its drainages (Zambia) (Fig. 1, Appendix 2) . Published site-specific records for this species are few and far between, but in our experience, it occurs, or at least did historically, in virtually all wetlands with suitable nesting habitat within these range states. Contemporary local extirpations have likely not reduced the extent of its distribution, with the exception of possible extinction from the southern and eastern-most portions of its range (i.e., Zambia, Tanzania, and Lake Tanganyika), but rather made its presence significantly fragmented within the distribution.
Ecology. Mecistops leptorhynchus vies for the title "Least Studied Crocodylian in the World" with very few peer-reviewed papers (e.g., Pauwels et al. 2003 Pauwels et al. , 2007 published to date on its natural history or ecology. Here we present previously published data in conjunction with significant personal observation from 2009-2017 to better describe certain aspects of the ecology of this species.
Habitat. Mecistops leptorhynchus largely inhabits medium to large-sized rivers and lakes throughout its distribution. Individuals of all sizes can be found in size-appropriate habitats, including flooded forests, forest stream networks, baïs, and papyrus and emergent grass swamps at sites where the river and lake margins flood into adjacent terrestrial, or seasonally inundated, habitats. This species has even been found in fresh and slightly saline coastal lagoons throughout its distribution, notably in Gabon (e.g., N'dougou Lagoon around the Bongo River mouth, N'gowe Lagoon near the N'gowe River mouth, and the small lagoons behind the dunes in the Gamba area), though it seems to be largely restricted to areas around river mouths and away from breaches into the open sea. Individuals have also been rarely encountered on the beach, notably near the Nyanga River mouth in Gabon (O.S.G. Pauwels, pers. comm.), but we suspect that these are most likely cases of lost or swept-out individuals as opposed to selective utilization of the near-shore marine environment. Regardless of wetland habitat type, the species is restricted to areas that are heavily forested, or at least have consistent bands of gallery forest in savannah and woodland, such as the Mpassa River on the Batéké Plateau (M.H.S. pers. obs.) and Faradje and the Ujuji River (Lang in Schmidt 1919) , most likely due to their breeding requirements. This species is generally not known from isolated wetlands that would require extensive overland forays to reach (i.e., it is highly aquatic and likely only disperses via intermediary wetland habitats).
Feeding Habits. As with M. cataphractus, it would be easy to assume that M. leptorhynchus is primarily piscivorous. At least one study conducted at the Lac Divangui, Gabon (Pauwels et al. 2003) and incidental observations in Congo (Lang in Schmidt 1919) would support this assumption. Greater than 80% of stomach contents in two small samples of crocodiles were comprised of fish (Pauwels et al. 2003 (Pauwels et al. , 2007 , including claroteid catfish, characid and distichodontid characiforms, and cichlids. However, this species consumes a much wider variety of prey, particularly in consideration of different life stages, and seems more generalist than originally thought. Recorded prey items include snakes (e.g., Grayia ornata; Lang 1919; Pauwels et al. 2002) , fish Pauwels et al. 2003 Pauwels et al. , 2007 , crustaceans (e.g., Palaemonidae shrimps and Thelphusidae crabs; Lang 1919), insects (e.g., Orthoptera, Odonata; Lang 1919; Pauwels et al. 2007) , and aquatic chevrotain (Hyemoschus aquaticus; Pauwels et al. 2003) . M.H.S. observed an adult M. leptorhynchus (2.2 m total length, 41 kg mass) in the process of trying to consume the turtle Cycloderma aubryi (20 kg mass) and, on a separate occasion, an adult attempting to depredate a pink-backed pelican (Pelecanus rufescens) on the N'gowe River, Loango National Park, Gabon.
Breeding. Mecistops leptorhynchus is a mound-nesting crocodylian that constructs nests almost exclusively at the base of large trees, under closed-canopy forest/woodland (M.H.S., pers. obs.), though M.H.S. observed a nest constructed at the base of a bank wall on one occasion. Nests found in Gabon and DRC were also exclusively constructed behind a vegetative screen (i.e., riverside shrubbery), normally inside river inlets (i.e., not usually on the main river branch), or on the backside of riverbanks where temporarily inundated pools are present, suggesting that this species is a shy, reclusive nester (M.H.S., pers. obs.). All nests are constructed within 10 m of the high water level (and usually much less), presumably to facilitate nest guarding by the female. The nests tend to be of comparable size to other similarly sized mound nesting crocodylians, averaging 125 x 45 cm in dimension. In comparison, average nest sizes (base width x mound height) of other similarly sized mound nesting species are 150 x 40 cm for Caiman yacare, 181.6 x 60.2 cm for Alligator mississippiensis, and 122 x 61 cm for Crocodylus novaeguineae (Ferguson 1985) .
A nest camera-trapped in Loango National Park, Gabon further supports the shy nature of nesting females; the female was only recorded leaving the water to guard the nest on land every 2-7 days, usually staying no longer than 15 minutes, and she was only recorded resting atop the nest on a single occasion (M.H.S., pers. obs.). A second camera-trapped nest site, also in Loango National Park, Gabon, was depredated by either an ornate monitor (Varanus ornatus) or red-capped mangabey (Cercocebus torquatus), and the female ceased attending the depredated nest.
Nesting density tends to be low with no more than a single nest ever found in any given river inlet, regardless of size, or within any 3 km stretch of river. The smallest reproductively active female thus far recorded was a 2.02 m total length individual guarding a crèche of young and confirmed genetically to be the mother (M.H.S., unpub. data; N'gowe River, Loango National Park, Gabon).
Little is known for certain of the timing of reproductive stages in this species. However, in 2010-2011, newly hatched nests were found in Gabon and the Democratic Republic of Congo in April and May, corresponding to the end of the long rainy season and peak water level (M.H.S., pers. obs.). Assuming the incubation period is similar to M. cataphractus (100 ± 10 days, Waitkuwait 1985b Waitkuwait , 1989 , it seems likely that breeding behaviors commence at the very end of the dry season (e.g., November/December), which, in some localities, corresponds to a shortened wet season before the predominant rainfalls begin (i.e., as in Gabon). Nest construction is likely initiated as early as late November lasting through January/February, followed by egg deposition in late January into early March. Newly constructed nests were found in Gabon in December 2014-February 2015, corresponding to the short dry season before the start of heavy rains (M.H.S., pers. obs.). In other localities, the actual months will vary but the timing in relation to the wet season and peak water level remains constant. Clutch sizes for M. leptorhynchus are quite small, ranging from 13-21 eggs (M.H.S., pers. obs.), though larger clutches may be possible.
Hatchlings emerge from the egg at 32.7 ± 1.9 cm total length (M.H.S., upub. data). It has been hypothesized that Mecistops eggs and hatchlings are so big compared to other crocodylians because this species may not provide the same level of post-hatching parental care observed in other crocodylians. In our experience, females were present and attending all recently hatched crèches of young found in Gabon. While the hatchlings were being captured for genetic sampling the female was present and vigilant, but never displayed any aggression towards the researchers. One attending female was tagged with a radio transmitter, which showed that, though she stayed within the same general area as the nest site and crèche, she more or less stopped attending to them after about 3 months (M.H.S., pers. obs.).
Vocal Behavior.-Mecistops leptorhynchus is highly vocal and its calls are a common feature of the nocturnal and even diurnal audioscape where it is found, especially in association with rains. The calls can be described as a low growl, somewhat reminiscent of lions, and can carry for a couple hundred meters when unobstructed by features of the terrain. While calling behavior can be elicited at any time using recorded playback (M.H.S., pers. obs.), or even simply coughing or tapping a boat with the paddle (M.H.S. and M.J. Eaton, pers. obs.), the period of peak, natural calling intensity typically corresponds with the start of the rainy season suggesting that the calls have a reproductive function, though two alternative hypotheses have been discussed. Central African slender-snouted crocodiles may vocalize to delimit territories or search for mates. The latter has been suggested due to the limited line of sight typical in the forested wetland habitats occupied by this species, as well as observations of increasing vocalization frequency corresponding with the start of the reproductive season.
This species is highly responsive to calls, both distress/alarm from other individuals (e.g., when captured) and playback of recordings, though responses are typically limited to vocalizations (i.e., surrounding crocodiles typically vocalize in response but rarely approach the source of the calls). In a series of playback experiments in Loango National Park and along the Ogooué River (Gabon), M.H.S. (unpub. data) found that M. leptorhynchus detections increased by as much as 5x compared to spotlights alone during nocturnal surveys, especially in areas with extensive, inundated, river-adjacent swamps or other vegetation. This may provide a basis for developing a standardized protocol for integrating vocal playback into nocturnal spotlight surveys for this species.
On rare occasions, Central African slender-snouted crocodiles go beyond vocal responses and actively investigated the source of the calls. On one occasion on the Epulu River (Okapi Faunal Reserve, Democratic Republic of Congo), M.H.S. used the distress calls of a captured juvenile (< 0.8 m total length) to attract an adult male within range of the survey craft upon which it was successfully pole-snared for genetic sampling. M.J. Eaton (pers. comm.) described accidentally striking his kayak while paddling in an inundated lake area along the Echira River (Loango National Park, Gabon) and attracting a large adult slender-snouted crocodile, which eventually had to be pushed away with the paddle. And, as with many species of crocodylian globally, local hunters often report successfully mimicking juvenile distress calls to lure adult M. leptorhynchus within range of a spear.
Population and sex structure. In a series of population surveys and captures for genetic analysis covering 29 localities and > 900 km in Gabon, M.H.S. observed over 1,600 individual M. leptorhynchus. While the population structure varied by survey site, overall the size class structure (by visual estimation of classified individuals) was 53% < 1.0 m total length, 32% 1.0-2.0 m total length (juveniles/subadults), and 7% > 2.0 m total length (adults). The proportion of adults was undoubtedly skewed by the fact that 46% of detected individuals were unclassifiable (i.e., they were unapproached/unapproachable) and in some areas an increased proportion of crocodiles were not detected due to extensive, inaccessible inundated areas adjacent the survey route. Out of 160 individuals captured, and successfully sexed, the male to female sex ratio was ± 3:1. Hatchlings and yearlings were closer to 4:1 (though 19% of individuals were not sexed); juveniles/subadults were 1:1; and adults were 2:1.
Conservation Status. In most range states, the management of M. leptorhynchus is based on the legal protection of wild populations; however, this legislation exists without enforcement even in many protected areas. The available data, not just on crocodile populations, but also on anthropogenic activities and development throughout Central Africa, suggest that this species has suffered significant declines, even local extinctions, and is vulnerable to further such decline. A notable exception to this is the protected areas network and other remote, isolated wetland habitats of Gabon, which today likely contains over 70% of the global population of this species.
Central Africa is the least studied region globally in terms of crocodile population and conservation status. Surveys prior to 1999 already painted a fairly grim picture for some M. leptorhynchus populations, particularly in the extreme south and east of its distribution (e.g., Angola, Zambia, Tanzania) . This species was recorded as severely depleted in, for example, Chad and Angola (Ross 1998) . Simbotwe (1993) suggested that changing habitat conditions in the Luapula River, Lake Mweru and Lake Tanganyika might mean M. leptorhynchus is now extinct in Zambia, though Taylor (1998) suggested that M. leptorhynchus may have been common in Lake Mweru, and Thomas (1998) indicated that, while sparse, it could still be found in the Luapula Basin as late as 1991. There are still occasional reports of sightings from Tanzania, where the Malagarasi-Muyovozi Wetland Complex was designated as a Ramsar Wetland in 2000 partially due to the continued presence of M. leptorhynchus. However, disruption of habitat through removal of riverside vegetation and mortality in fishing nets have undoubtedly led to significant declines in this species elsewhere in Lake Tanganyika (both Tanzania and DRC sides). In contrast, populations in Gabon, Republic of Congo and Central African Republic (Behra 1987a (Behra , 1987b (Behra , 1987c Behra & Lippai 1994) were thought to be somewhat depleted but not imminently threatened.
Since the turn of the 21 st century, very little additional survey data has become available for M. leptorhynchus, and much of what is available constitutes incidental observations from general biodiversity reports focused on other taxa. For example, reports from Gabon and Republic of Congo (Thorbjarnarson & Eaton 2004; Pauwels 2006 ; M.H.S., unpub. data) note a number of localized, robust populations throughout the Ivindo and Ogooué River basins, as well as the coastal drainages south of the Ogooué (Gabon) and the Lac Tele region and, possibly, other parts of the Likouala aux Herbes province (Republic of Congo). To date there have only been a couple of highly localized surveys in Democratic Republic of Congo, which indicate that this species still exists but at low density in the Ituri and Lomami drainages (M.H.S., unpub. data). It is suspected that the vast area of uninhabited wilderness in the center of the country may support significant populations, especially in/around Salonga National Park.
Population decline in the past has been attributed to subsistence hunting and habitat destruction, as well as the commercial skin hunting associated with the decline of Crocodylus niloticus and C. suchus populations throughout their sympatric ranges in this region, notably in Gabon. However, it is unlikely that M. leptorhynchus was directly targeted until the economic extinction of the Nile crocodile (Abercrombie 1978; . Modern anthropogenic pressures impeding the recovery of M. leptorhynchus populations include conflict with small-scale, subsistence fisheries (resulting in a reduced prey base and incidental mortality in fishing nets) and habitat modification (where large tracts of forest are being cleared for cacao, rubber, and palm oil plantations or settlements), as well as on-going hunting for the bushmeat market. 
Conclusions
As for other recently proposed taxonomic revisions within Crocodylia (i.e., the dwarf and Nile crocodile cryptic species complexes), at first glance slender-snouted crocodiles from Lake Tanganyika to the Gambia River appear quite similar. However, we here provide significant cranial shape, external phenotypic, and ecological data that, in addition to previously published molecular and discrete morphological evidence (Shirley et al. 2014) , strongly support the recognition of two species in the genus Mecistops. That all morphological, molecular, and ecologically segregating characters are isolated in two different biogeographic zones makes identification of M. cataphractus and M. leptorhynchus, at least in the wild, a non-contentious issue. Further, for legislation enforcement (e.g., CITES), as well as management of captive populations, we identified sufficient molecular and morphological characters for unambiguous species identification. However, this may not be so critical for the former as Mecistops species are integrally protected and listed in CITES Appendix I in all range states and are generally not considered of value in the international trade of crocodylian products (e.g., skins).
